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$\frac{du}{dt}=f(u, v)+I$ , $u\in R$ ,
(2.1)
$\frac{dv}{dt}\simeq g(u, v)$ , $v\in R$ ,
$u$ , $v$ recovery variable , $I$
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. $n$ , $\alpha$
.
$\delta x$ $u_{n}(t)=u(n\delta x, t),$ $v_{n}(t)=v(n\delta x, t)$ ,
(2.2) $x=n\delta x$
$\frac{du(x,t)}{dt}=\frac{\alpha}{(\delta x)^{2}}(u(x+\delta x, t)-2u(x, t)+u(x-\delta x.t))+f(u, v)$ ,
$\frac{dv(x,t)}{dt}=g(u, v)$
. $\delta xarrow 0$ ,
$\frac{\partial u}{\partial t}=\alpha\frac{\partial^{2}u}{\partial x^{2}}+f(u, v)$, $\frac{\partial v}{\partial t}=g(u, v)$
. FitzHugh-Nagumo






, $\alpha>0,$ $\beta>0$ , $\alpha\neq\beta$ .
3
$u_{t}=\Delta(-\epsilon\Delta u-f(u))$ , $x\in\Omega$ . (2.5)
Cahn-Hilliard ,




$u_{t}=-\epsilon\Delta u-f(u)$ , $x\in\Omega$ (2.6)
Allen-Cahn , [3].
(2.5) (2.6) . ,
. (2.6) $\Omega$ 1 , 2
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$\dot{u}_{i}=-\beta\Delta u_{i}-f(u_{i})$ , $i\in Z$ , (2,7)
$\dot{u}_{i,j}=-\beta^{+}\Delta^{+}u_{i,j}-\beta^{x}\Delta^{\cross}u_{i,j}-f(u_{i,j})$ , $(i,j)\in Z^{2}$ , (2.8)
1 , 2 . , $\dot{u}_{i}$ , $\dot{u}_{i,j}$ ( )
$t$ , (2.7) $\Delta$ $Z$
$\Delta u_{i}=u_{i+1}+u_{i-1}-2u_{i}$








$(i, j)$ , . $\beta,$ $\beta^{+},$ $\beta^{\cross}$ ,
(2.5) $\Omega$ 2 1 , 2
$\dot{u}_{i,j}=-\Delta_{A}(-\Delta_{B}u_{i,j}-f(u_{i,j}))$ , (2.9)
. , $\Delta_{A}=\Delta^{+}+\Delta^{\cross},$ $\Delta_{B}=\beta^{+}\Delta^{+}+\beta^{\cross}\Delta^{\cross}$ .
, 2




$\dot{u}_{n}=(J*u)_{n}-u_{n}-f(u_{n})$ , $n\in Z$ . (2.10)




$\frac{d\phi_{i}}{dt}=\omega_{i}+\frac{K}{N}\sum_{j=1}^{N}\sin(\phi_{i}-\phi_{j})$ , $1\leq i\leq N$ .
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, $t$ $N$ , $\phi_{i}$ $i$
( , $R/2\pi Z$ ), $\omega_{i}$ $i$
, $K$ . ,
, ,
$[$21],
, 1 . $Z^{d},$ $d=1,2$
, 3 $\Delta^{*}$ 2 6
. , 5 , .





. - $arrow$ ,
, .
.
, $f$ : $Rarrow R$ . ,
3 ..
$a_{1}$ $f(a_{1})=0$ . $f(u)<0,$ $u\in(-\infty, a_{1})$ , $f(u)>0,$ $u\in(a_{1}, \infty)$ .. Fisher
$a_{1}<a_{2}$ $f(a_{1})=f(a_{2})=0$ , $f^{l}(a_{1})>0$ , $f’(a_{2})<0$ ,
$f(u)>0,$ $u\in(a_{1}, a_{2})$ , $f(u)<0,$ $u\in(-\infty, a_{1})\cup(a_{2}, \infty)$ ..
$a_{1}<a_{2}<a_{3}$
$f(a_{1})=f(a_{2})=f(a_{3})=0$ , $\delta^{1\text{ }}$ $f’(a_{1})>0,$ $f’(a_{2})<0,$ $f’(a_{3})>0$ ,
$f(u)>0,$ $u\in(a_{1}, a_{2})\cup(a_{3}, \infty)$ . $f(u)<0,$ $u\in(-\infty, a_{1})\cup(a_{2}, a_{3})$ .
$f$ , , $a_{1}=0$
$f(u)=u^{3}$ ,
Fisher , $a_{1}=0,$ $a_{2}=1$
$f(u)=-u(u-1)$ ,





1 , . $d\geq 1$ , A $\subset R^{d}$
. , $\Lambda=Z^{d}$ ( , 2 6 , 3
). $E$ . $E^{\Lambda}$ ,
$u$ : $\Lambdaarrow E$ . , $u\in E^{\Lambda}$ , $u=\{u_{\alpha}\}_{\alpha\in\Lambda}$
, $\alpha\in\Lambda$ $u_{\alpha}\in E$ . , $E^{\Lambda}$
$B\subset E^{\Lambda}$ , . $B$ ,
(1) $B=l^{\infty}=\{u\in E^{Z^{d}}|\Vert u\Vert_{l}\infty<\infty\}$ ,
$\Vert u\Vert_{l^{\infty}}=\sup_{\alpha\in Z^{d}}|u_{\alpha}|$
,
(2) $B=\ell^{2}=\{u\in E^{Z^{d}}|\Vert u\Vert\ell^{2}<\infty\}$ ,
$\Vert u\Vert_{\ell^{2}}=(\sum_{\alpha\in Z^{d}}|u_{\alpha}|^{2})^{1/2}$
,




, 1 , A
.
. , $Q\subset$ A $=Z^{d}$ 1
. $Q$ . , 1 (2.2)
$E=R^{2},$ $d=1$ , $Q=\{-1,0,1\}\subset Z$ . , 3 (2.8)
$E=R,$ $d=2$ , $Q=\{(i, j)|-1\leq i_{1}j\leq 1\}\subset Z^{2}$
. $E^{Q}=\{u=\{u_{\alpha}\}_{\alpha\in Q}|u_{\alpha}\in E, \alpha\in Q\}$
$F:E^{Q}arrow E$
, $\mathcal{F}:E^{Z^{d}}arrow E^{Z^{d}}$
$\mathcal{F}(u)_{\alpha}=F(\{u_{\alpha+\overline{\alpha}}\}_{\overline{\alpha}\in Q})$, $\alpha\in Z^{d}$
. $u$ , , $K_{1}>0$ $\alpha\in Z^{d}$ $|u_{\alpha}|\leq K_{1}$ ,
$\mathcal{F}(u)$ . $F$ $C^{1}$ , $B=\ell^{\infty}$ , $0<q\leq 1$ $q$
$B=l_{q}^{2}$ , $\mathcal{F}$ : $Barrow B$ [2]. ,
, , u
$\mathcal{F}(u)=F(\{u_{\alpha+\overline{\alpha}}\}_{\overline{\alpha}\in Q})$ , .
.
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21. $\mathcal{F}:Barrow B$ ,
$\dot{u}(t)=\mathcal{F}(u(t))$ , $t\geq 0$ , (213)
. ,
$u(n+1)=\mathcal{F}(u(n))$ , $n\geq 0$ , (214)
. .
, . $Z^{2}$ , 3 Cahn-
Hilliard (2.9) . $f$
,
$f(u)= \log\frac{1+u}{1-u}+\gamma u$
. $f(u)$ $\gamma<-2$ $N$ , $\gamma\geq-2$
, $u\nearrow 1$ $F$ $f(u)arrow\infty,$ $u\backslash -1$ $f(u)arrow-\infty$ .
, $u_{i,j}$ $(-1.1)$ .
1 , $L=\{(i,j)\in Z^{2}|1\leq i\leq A_{1}^{\gamma},1\leq j\leq N_{2}\}$
$u(i, k)=u(i, N_{2}+k)$ , $i=-1,$ $\ldots,$ $N_{1}+2$ , $k=-1,$ $\ldots,$ $2$
$u(k,j)=u(N_{1}+k,j)$ , $j=-1,$ $\ldots,$ $N_{2}+2$ , $k=-1,$ $\ldots,$ $2$
Neumann
$u(i, k)=u(i, k+1)$ , $u(i, k-1)=u(i, k+2)$ , $i=-1,$ $\ldots,$ $N_{1}+2$ , $k=0,$ $N_{2}$
$u(k,j)=u(k+1,j)$ , $u(k-1,j)=u(k+2,j)$ , $j=-1,$ $\ldots,$ $N_{2}+2$ , $k=0,$ $N_{1}$
$f(u)$ (2.9) .
$\beta^{+},$ $\beta^{\cross},$
$\gamma$ , $u_{i,j}$ ,
. , $t$ $\{u_{i,j}\}$ .
3
2 . ,
. ( ) , ,





, . 32 propagation
failure pinning . ,
,
. , 1 ,





$(\gamma=4.0,$ $\beta^{+}=-1.0,$ $\beta^{x}=2.0)$ $(\gamma=-1.0, \beta^{+}=0.25, \beta^{\cross}=-0.5)$
(c) (d)
1 Cahn-Hilliard (2.9) [14]
, . $0$




. 1 , .
, , ill-posed
.
, , 1 Nagurno
$u_{t}=\beta u_{xx}-f(u)$ , $x\in R,$ $t\in R$ (3.1)
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. $u=u(x, t)\in R,$ $\beta>0$ .
, (3.1) $c$ , $c\in R$ $\varphi(\xi)$ , $u(x, t)=\varphi(x-ct)$
(3.1) . $c=0$ . $\varphi$
. (3.1) , $\varphi(\xi)$
$\beta\varphi’’(\xi)+c\varphi’(\xi)-f(\varphi(\xi))=0$ (3.2)
. $\xi=x-ct,$ $\varphi’=\#^{d_{\xi}}$ .
, , $\lim_{\xiarrow\pm\infty}\varphi(\xi)$ , $\varphi(-\infty)\neq$
$\varphi(\infty)$ , $\lim_{\xiarrow\pm\infty}\varphi(\xi)$ , $\varphi(-\infty)=\varphi(\infty)$ , $\tau>0$
$\xi$ $\varphi(\xi+\tau)=\varphi(\xi)$ , .
(3.1) (3.2) Aronson and
Weinberger [4] Fife and McLeod[15] .
31. $\beta>0$ , $f$ : $Rarrow R$ $-1,$ $a\in(-1,1),$ $1$
. $c_{*}$ , $c=c_{*}$ , , (3.2)
$\varphi(-\infty)=-1,$ $\varphi(\infty)=1$ $\varphi(\xi)$ . $c_{*}$
sgn $c_{*}=$ sgn $/-11f(u)du$
, $\varphi$
$\varphi’(\xi)>0$ , $\xi\in R$ ,
. . $0$
, (3.1) $f(u)$ .
21 1 (2.2) , $g=0$ .
$\frac{du_{n}}{dt}(t)=\alpha\{u_{n+1}(t)-2u_{n}(t)+u_{n+1}(t)\}-f(u)$ $n\in Z,$ $t\in R$ . (3.3)
(3.3) $u_{n}(t)=\varphi(n-ct)$ , $\xi=n-ct$
$-c\varphi’(\xi)=\alpha\{\varphi(\xi+1)-2\varphi(\xi)+\varphi(\xi-1)\}+f(\varphi(\xi))$ (3.4)
. $c=0$ , $\xi$ . $c\neq 0$ , $\xi$ ,
, ill-posed , .
(3.3) , (31) , 92 Zinner
[25].
32. (3.3) $\alpha>0$ , $f$ 1, $a,$ $1$
$/-11f(x)dx>0$
. , $\alpha^{*}>0$ , $\alpha>\alpha^{*}$
, $u_{n}(t)=\varphi(n-ct)$ . $c>0$ , $\varphi$ $R$
$(-1,1)$ $C^{1}$ , $\varphi(-\infty)=-1,$ $\varphi(\infty)=1,$ $\varphi’(x)>0x\in R$ . $0$
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,, . $\alpha$
$+$ , $\alpha$ , $0$
.
3.2 propagation failure
31 , $\alpha>0$ $0$
. (3.3) $\alpha>0$ ,
. , $0$
, propagation failure pinning . ,
.





, 1 , , $n$
.




33. $Q=\{(x, y)|0\leq x, y\leq 1\}\subset R^{2}$ . $y=u(x)$ $u([0,1])\subset[0,1]$ ,
$Q$ . , $x=v(y)$ $v([0,1])\subset[0,1]$
, $Q$ .
$[0,1]$ 2 $u_{0},$ $u_{1}$ $x\in[0,1]$ $u_{0}<ui$
$U=\{(x, y)\in Q|u_{0}(x)\leq y\leq u_{1}(x)\}$
. 2 .
2 $0$ 1 $\{0,1\}^{z}$ , $\sigma$ : $\{0,1\}^{Z}arrow\{0,1\}^{Z}(\sigma(s))_{k}=s_{k-1}$
$(\{0,1\}^{z}, \sigma)$ . , $\{0,1\}^{Z}$
$d(s, t)= \sum_{k\in Z}\frac{\delta(skt_{k})}{2|k|}$ , $s,$ $t\in\{0,1\}^{z}$
.
34. $S,$ $T$ , $\psi$ : $Sarrow S$ , $\phi$ : $Tarrow T$ . , $S$ $T$
$\tau$ : $Sarrow\tau(S)\subset T$
$\tau 0\psi=\phi\circ\tau$
, $(\phi, T)$ $(\psi, S)$ .
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Moser .
35. $U_{i},$ $i=0,1$ , $Q$ , $V_{i},$ $i=0,1$ ,
$Q$ , $\varphi$ : $R^{2}arrow R^{2}$ , $i=0,1$ $\varphi(V_{i})=$
. $\varphi$ , $V_{i}$ , $V_{i}$ $U_{i}$
. , $(\varphi, Q)$ $(\{0,1\}^{Z}, \sigma)$ .
, $s=\{si\}$ $\in\{0,1\}^{Z}$ , $Q$ $\{x_{i}\}$
, $x_{i}\in U_{s_{t}},$ $\varphi(x_{i})=x_{i+1}$ . $0$
, $\varphi$ ,
. , Keener .
36. $f$ $[0,1]$ $C^{1}$ ,
$0<x0<a<x_{1}<1$ $x0,$ $x_{1}$ $f’(x_{0})=f’(x_{1})=0$ , $x\neq x_{0},$ $x_{1}$ $f’(x)\neq 0$
. $\alpha>0$ , $\{s_{n}\}\in\{0,1\}^{Z}$ , $s_{n}=0$
$u_{n}\in[0, a),$ $s_{n}=1$ $u_{n}\in(a, 1]$ (3.3) $\{u_{n}\}_{n\in Z}$ . $0$
Proof. (3.5) $(u_{n}, v_{n})$ $(u_{n\dashv 1}, v_{n+1})$
$\varphi(x, y)=(2x-y+f(x)/\alpha, x)$ (3.6)
. (3.5) , $(u_{n-1)}v_{n-1})$ , $(u_{n}, v_{n})$ , $(u_{n}, v_{n})arrow(u_{n-1)}v_{n-1})$
$\varphi$
$\varphi^{-1}(x, y)=(y, 2x-x+f(y)/\alpha)$ (3.7)
. $\varphi$ $R^{2}$ $R^{2}$ . $\varphi$
, Moser , .
$[0, x_{0}]$ $f(x)\geq 0$ , $0\leq u\leq x_{0},$ $v=0$ , $\varphi$ ,
$v=v_{0}(u)$ . $v_{0}$ , $0\leq u\leq F_{0};=2x_{0}-f(x_{0})/\alpha$ , $v_{0}=0,$ $v_{0}(F_{0})=x_{0}$
, $0\leq t\leq x_{0}$ $v=t,$ $u=2t+f(t)/\alpha$ .
, $0\leq u\leq x_{0},$ $v=1$ , $-1\leq u\leq F_{0}-1$ $v=v_{0}(u+1)$
.
, $F_{0}>2$ , $v=v_{0}(u),$ $0\leq u\leq 1$ , $U_{0}$
.
$\varphi$
$\varphi^{-1}$ , , $(x, y)arrow(y, x)$ $R$
$\varphi^{-1}=R^{-1}\circ\varphi\circ R$
, $U_{0}$ $V_{0}$ , , Moser
.
, $x_{1}\leq u\leq 1,$ $v=0$ $x_{1}\leq u\leq 1,$ $v=1$ , Moser
$U_{1},$ $V_{1}$ , $F_{1}:=2x_{1}-1+f(x_{1})/\alpha$ $1-F_{1}>2$




, $\alpha$ . , Moser
. $\square$
, .
37. $f(x)$ $[0,1]$ $C^{1}$ , $f(0)=f(1)=0$ . ,
$\hat{x}0,\hat{x}_{1}$ ,
(1) $2(\hat{x}_{0}-1)+_{\alpha}1L^{\hat{x}\lrcorner 0}=0$ ,
(2) $2 \hat{x}_{1}+\frac{f(\hat{x}_{1})}{\alpha}=0$ ,
(3) $-f’(x)<2\alpha$ $x\in[0,\hat{x}_{0}]\cup[\hat{x}_{1},1]$ ,
. , 311 . $0$
(1) (2) , $y=-f(x)$ $y=2\alpha(x-1),$ $y=-2\alpha x$
. , (1) (2) , , (3)
. $\hat{x}_{0},\hat{x}_{1}$ $a$ .
312 , .
38. , $\hat{x}_{0},\overline{x}_{0},\hat{x}_{1},\overline{x}_{1}$ ,
(1) 2 $(\hat{x}_{0}-1)+f\llcorner\hat{x}_{0}\lrcorner\alpha=0$ , 2 $( \overline{x}_{O}-1)+\frac{f(\overline{x}_{0})}{\alpha}=0$
$-1\llcorner x\alpha 1-2(x-1)<0$ , $0<\hat{x}_{0}<X<\overline{x}_{0}$ ,
(2) $2 \hat{x}_{1}+\frac{f(\hat{x}_{1})}{\alpha}=0$ , $2 \overline{x}_{1}+\frac{f(\overline{x}_{1})}{\alpha}=0$
$-\Delta^{x}\alpha\lrcorner_{-2x}>0_{\dagger}$ $\overline{x}_{1}<x<\hat{x}_{1}<1$ ,
. , $n$ $0\leq u_{n}(t=0)\leq 1$ . $t=0$ $u_{k}\in[0,\overline{x}_{0})$
, $t\geq 0$ $u_{k}\in[0,\overline{x}_{0})$ , $t=0$ $u_{k}\in(\overline{x}_{1},1]$ ,
$t\geq 0$ $u_{k}\in(\overline{x}_{1},1]$ . $C\rangle$
, $\alpha$ $[0,\overline{x}_{0}),$ $(\overline{x}_{1},1]$ ,
.
33 2
1 , . , $\alpha$ ,
propagation failure pinning .
2 . 31 ,
, . Cahn et al[9] ,
,
, . $\alpha$
$a$ . (211) , $a=1/2$ ,
$0$ , $a$ 1/2 .
1/2 $a$ , $c\neq 0$
, pinning . $a$
123
$0$ / detuning parameter .
/ , .
$u_{i,J}=u_{\iota,j}(t) \in R,\dot{u}_{i,j}=\frac{du_{t}}{dt}\prime A$ , .
$\dot{u}_{i,g}=\alpha(\Delta^{+}u)_{i,j}-f(u_{i,j})$ $(i,j)\in Z^{2}$ . (3.8)







$a$ $f$ , (3.8) .
, $a$ $f$ .
$f(a)=[a-1,$ $a]$ , $h(O)=[0,1]$ .
, $f$ $h$ gap .
, (3.8)
i,j $\in\alpha(\Delta u)_{i,j}-f(u_{i,j})$ $t\in R$ (310)
. , $\ell^{\infty}(Z^{2})$ .
2 , $c$ $\theta$
. , $\theta\in R$
$\kappa=\cos\theta$ , $\sigma=\sin\theta$
$u_{i,j}=\varphi(i\kappa+j\sigma-ct)$ (3.11)
(3.8) . , $c\in R,$ $\varphi$ : $Rarrow R$ . (3.11) (3.8)
$-c\varphi’(\xi)=\alpha L\varphi(\xi)-f(\varphi(\xi))$ (312)
. $\xi=i\kappa+j\sigma-ct$ , $L$
$L\varphi(\xi)=\varphi(\xi+\kappa)+\varphi(\xi-\kappa)+\varphi(\xi+\sigma)+\varphi(\xi-\sigma)-4\varphi(\xi)$
.
, $\varphi(-\infty)=0$ , $\varphi(\infty)=1$ . , $c\neq 0$
. , –
$\xi<0$ $\varphi(\xi)<a$ , $\xi>0$ $\varphi(\xi)>a$
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$\xi\neq 0$ , $h(\varphi(\xi)-a)=h(\xi)$ , $f(\varphi(\xi))=\varphi(\xi)-h(\xi)$
. , (312)
$-c\varphi’(\xi)=\alpha L\varphi(\xi)-\varphi(\xi)+h(\xi)$ (313)
. , Fourier ,
.
$\varphi(\xi)=\varphi(\xi, c)=\frac{1}{2}+\frac{1}{\pi}/0^{\infty}\frac{A(s)\sin\xi s}{s(A(s)^{2}+c^{2}s^{2})}ds+\frac{c}{\pi}/0^{\infty}\frac{\cos\xi s}{A(s)^{2}+c^{2}s^{2}}ds$ . (3.14)
$A(s)=1+2\alpha(\cos^{\backslash }\kappa s-\sin\sigma s)$ . (3.15)
39. (314) $\varphi(\xi)$ , $\varphi(-\infty)=0$ , $\varphi(\infty)=1$ ,
(3.8) . $0$












, (317) $\Gamma$ $c\neq 0$ $\Gamma^{l}(c)>0$ . $a\in(0,1)$
, (316) , $|a-1/2|>\gamma$ , $c\neq 0$ . $\rangle$
, $|a- \frac{1}{2}|\leq\gamma$ $0$ , pinning
. (315) (319) , $\gamma$ $\theta$ .
$\gamma=\gamma(\theta)$ $\kappa=\cos\theta$ $\sigma=\sin\theta$ Fourier , $\gamma_{irr}>0$ ,
(i)tan $\theta\in R\backslash Q$ , $\theta$ $\gamma(\theta)=\gamma_{irr}$ ,
(ii) $\tan\theta\in$ QU $\{\pm\infty\}$ $\theta$ , $\gamma(\theta)>\gamma irr$ ’
125
, , pinning , $\tan\theta$
pinning . $c$ stallographic pinning
, Mallet-Paret[23] , .
34
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